Protective effects of estrogen on the cardiovascular system.
Estrogen has direct and indirect effects on the cardiovascular system that are mediated by the estrogen receptors ER-alpha and ER-beta. The direct effects of estrogen occur through rapid nongenomic and longer-term genomic pathways. The rapid effects of estrogen are mediated by ERs and result in the activation of endothelial nitric oxide synthase, leading to arterial vasodilation. Longer-term effects involve changes in gene and protein expression, modulating the response to injury and atherosclerosis. Estrogen also indirectly influences serum lipoprotein and triglyceride profiles, and the expression of coagulant and fibrinolytic proteins. Advanced atherosclerosis and certain progestins, however, may attenuate some of the protective effects of estrogen.